ABSTRACT
INTRODUCTION
he analysis of the cost of capital has, for the past decades, been a very important topic for academia and practitioners. It is well known that the expected return should be put to several different uses: in event studies, to parameterize managerial incentive schemes, to evaluate financial assets, to assess the quality of investments, and to infer market efficiency. The improper (use of an) estimate of the cost of capital may mean accepting investment projects without quality, carelessly acquiring or selling shares (without adequate fundamentals), drawing the wrong conclusions from events studies, among other financial economics problems of great relevance. This is a matter of great importance for academia and practitioners, and also for society as a whole. Noticeably, bad investment decisions made by Governments, resulting from inadequate assessments capital costs, have a profound future impact on taxes and sovereign debts paid by citizens. In consequence of these concerns this research compares the Capital Asset Pricing Model (CAPM) and the Fama and French Model (FFM) . Apparently, CAPM continues to be widely used (Bruner et al (1998) , Graham and Harvey (2001) and Estrada (2011) ), but this does not mean it has more explanatory power than the FFM.
In this research we consider a sample of firms from ten countries of the European Monetary Union and use Griffin's (2002) approach to evaluate both models. Fundamentally, he considers the FFM, that is, a model that expands CAPM by taking into account size and value factors in addition to the market risk factor of CAPM. Also, he expands on FFM by considering local, international, and global factors. In this research paper CAPM is used considering also local, international, and global risk premium. We analyze which has a greater explanatory power, considering the functional forms described above: Are local T CAPMs better than local FFMs?; Do international factors grant any reliability?; Do global factors add any value?. The comparison between the two models is the main contribution of this research. This paper proceeds as follows. The next section presents the relevant literature and develops the scope of this research-paper. Subsequently we describe the data and methodology and discuss the results of our empirical tests. The final section concludes.
LITERATURE REVIEW
Since the 1960s, Sharpe (1964) and Lintner's (1965) CAPM has been the most favored model to evaluate financial assets. However, since the 1970s and particularly in the 1980s, authors have identified many misspecifications of the CAPM. Basu (1977) found a positive connection between expected stock returns and earnings to price ratio. Banz (1981) concluded that small firms have, on average, higher risk-adjusted returns than large firms. Bhandari (1988) showed a positive connection between debt to equity and expected stock returns, even when controlling such variables as systematic risk, firm size and the January effect. Chan et al (1991) , analyzing the relationship between expected stock returns and different fundamental variables, found a significantly positive impact on expected returns by market-to-book and cash flow yield. In the face of those misspecifications, Fama and French (1993) , extended their 1992 research by developing an asset pricing model (FFM), in which the stock excess return is not only explained by market excess return, but also by two other variables: size (measured by market capitalization) and book-to-market ratio.
We have two portfolios: a Small minus Big (SMB) portfolio and a High minus Low (HML) portfolio, depending respectively on market capitalization and book-to-market. Whereas book-to-market is related to financial distress problems, size is associated with profitability. Smaller stocks lead to lower earnings than larger stocks, and consequently to a higher expected return, after book-to-market's control. On the other hand, book-to-market is related to financial distress problems. Firms with high book-to-market systematically present lower earnings on book equity, indicating signals of financial distress problems.
The two factors have been criticized since the mid 1990s. Berk (1995) claims that size does not result from misspecification of CAPM, but it is a consequence of economic risk. If two firms have the same size at time t and consequently the same expected cash-flows at time t+1, the firm with higher risk will have a lower market value in that period; Lakonishok et al (1994) explain that high book-to-market stocks (or value stocks) do not present higher average returns than growth stocks as a reward for bearing a higher risk, but as a result of systematic mispricing by naive investors, who tend to extrapolate past earnings growth into the future, leading to under-pricing of value stocks and over-pricing of growth stocks. Fama and French (1998) expand the debate between growth and value stocks to thirteen major capital markets around the world. They find that in twelve markets -Italy is the exception -there is a value premium; moreover, they confirm that value stocks present higher returns than growth stocks and conclude that the world CAPM does not capture the referred premium, reasserting the CAPM misspecification. Still in the international field, Griffin (2002) , resorting to the three-factor model of Fama and French (1993) , compares that FFM, using country factors and global factors, and concludes that the former explains excess stock returns with more accuracy. Moerman (2005) , using a similar approach to the one adopted in this research, but using monthly returns, concludes that the Local FFM outperforms the EMU FFM. It must be highlighted, however, that there is an important difference between both research papers. Whilst we debate the use of CAPM and FFM, he focuses solely on FFM. In fact, the main objective of this research paper is to evaluate the benefits of using FFM in comparison with CAPM. This field of investigation has also been done by many other authors: Bartholdy and Peare (2005) concluded that the small gain of using FFM in terms of explanatory time does not justify the work involved in calculating two more factors; Gharghori et al (2009) , comparing the results of both models, also concluded that the performance of the FFM is less than satisfactory in Australia; Vassalou (2003) , considering a sample of 10 countries, concluded that FFM explains asset returns better than the CAPM; Kothari and Warner (2001) , evaluating mutual fund performances, found that procedures based on the FFM are somewhat better than CAPM-based measures; Estrada (2011) considers that value and size matters and practitioners should understand and know how to apply the FFM.
DATA AND METHODOLOGY
Data was downloaded from Datastream (DS) and includes a significant number of firms from the following EMU members: Austria, Belgium, Finland, France, Germany, Ireland, Italy, the Netherlands, Portugal, and Spain. Luxembourg, a founding member, is excluded as a result of its small capital market. Greece was also not included because it only adopted the Euro currency at the beginning of 2001. Additionally, we also exclude (1) firms from the financial sector, since they have some capital requirements which offer them special features, and (2) firms whose book-to-market is negative, indicating some financial distress problems.
This analysis focuses on the period from 1990 to 2003 and represents the debates, the arrangements and the results from the euro implementation. The period reflects the preliminary discussion of the single currency, from 1990 to 1995; a second period, from 1996 to 1998, characterized by many economic policies introduced by local countries in order to enter (in) the single currency; and finally, a period of four years of results from the euro implementation.
Panel A of Table 1 reveals a stable market share among those countries in the period between 1990 and 2003. France and Germany are the biggest markets with more than half the EMU market capitalization. Italy, the Netherlands, and Spain are median-sized markets. Their market shares vary from 8% to 16%. Austria, Belgium, Finland, Ireland, and Portugal are the smallest markets. All of them present less than 5% of the EMU portfolio. Austria, Ireland, and Portugal, with less than 2%, are particularly small. Panel B shows the number of firms by country. Germany and France respectively with 391 and 350 firms (61% of the sample), on an annual average, are the most represented countries. Austria, Ireland and Portugal are the least represented. For example, the sample only considers, on average, 25 Irish firms per year. The expressive representation of the biggest markets can be explained as a reaction to the development of some new markets, particularly the Neuer Market and the Nouveau Marché, the German and French regulated platforms, created respectively in 1997 and in 1996, which target young, small, and high growth stocks (e.g., technology, biotechnology, media and financial services stocks). The remaining countries created secondary markets with the same objective, although without the same success.
Panel C shows the median market capitalization by firm, downloaded from DS, during each sub-period. The large number of new firms in French and German stock markets caused a decrease in the median firm size. Spanish firms experienced an increase in their market capitalization, as a result of a comparatively lower increase in the number of firms. Austrian and Portuguese stock markets are characterized by a relatively large number of small firms. Book-to-market by firm, also downloaded from DS, is exhibited in Panel D. Austrian and Portuguese stocks present the highest median value for the book-to-market ratio. This paper uses the three-factor model of Fama and French (1993) with the adjustments adopted by Griffin (2002) . The main objective is to clarify whether local or global factors are forces that might best explain stock returns. Basically, FFM is built using the following procedure: (i) We use weekly returns from January of 1990 to December of 2003; (ii) The market excess return (MER) is obtained through the difference between the stock market return and the risk free asset. Datastream (DS) stock market indices, German Deutschmarks denominated, are used as a proxy of local market return. DS indices were chosen because they represent, in general, more than 99% of local market value. Germany Euro one-month interest rate is used as the risk free asset; (iii) Stocks were classified by market capitalization in June of year t, using the sample median value, dividing them into Big (B) and Small (S) portfolios -delisted firms were also ranked, avoiding survivorship bias; (iv) Independently of (iii), the sample is divided into three groups of stocks (using the 30% and 70% percentiles), according to their book-to market, using the preceding values of December (year t-1) for that ratio, creating the high (H), medium (M), and low (L) book-to-market portfolios; (v) Portfolios are reallocated on an annual basis; (vi) Portfolios are valueweighted and amount to six: SL, SM, SH, BL, BM, and BH; (vii) Size premium is obtained, controlling the firm's book-to-market, from the difference between S ((SL+SM+SH)/3) and B ((BL+BM+BH)/3), resulting in portfolio SMB (small minus big); (viii) Book-to-market equity is obtained, controlling the firm's size, through the difference between H ((SH+BH)/2) and L ((SL+BL)/2), resulting in portfolio HML (high minus low).
Next, following Griffin (2002) , different functional forms of FFM, using either global or local factors or both, are reported. First, a model based on EMU factors is presented in German Deutschmarks:
in which , is the weekly excess stock return, , , and ℎ are the unconditional sensitivities of asset i to the factors , and, , and represent the EMU factors. They are calculated considering the countries' weight in the EMU portfolio, in which =
. −1 and −1 are respectively the weight of local and foreign portfolios in the EMU portfolio in the week t-1. The same procedures for the size and distress premium are used.
This research also considers an international model, based on local and international sensitivities:
in which , , are local factors and , and are international factors.
Finally, a local model is shown, in which the international factors do not play any role:
Thus, if model (2) does not grant any explanatory power to model (3), there are signs suggesting that the excess return is fundamentally explained by local factors.
EMPIRICAL RESULTS
The analysis debates the results of CAPM versus FFM considering different portfolios (High, Low, Small, and Big). The absolute value of the intercept or Jensen's alpha, meaning the pricing error, and the adjusted R², indicating explanatory power are used to evaluate the robustness of each model. The discussion is carried out based on the following procedures: First, market excess return, size, and distress risk premiums, which are used in the local FFM application, are presented (see table 2); Secondly, the results obtained for local, international, and EMU CAPM models, using High, Low, Small, and Big portfolios, ranked by quintiles, are confronted (see tables 3 and 4); Thirdly, the previous exercise is repeated, now considering FFM, in order to assess how accurate the models based on EMU factors are and to evaluate how size and financial distress international premiums increase the accuracy of FFM (see tables 5 and 6); and finally, we compare CAPM with FFM specifications in order to evaluate how useful both models are. Table 2 shows the weekly local market risk premium or domestic market excess return (DMER), size (DSMB), and distress risk premium (DHML) by country from 1990 to 2003. 
Small minus big (DSMB) is the return difference between S (small firms) and B (big firms) domestic portfolios. High minus low (DHML) is the return difference between H (high book-to-market firms) and L (low book-to-market firms) domestic portfolios. EMU results are value-weighted. Variables are weekly means, calculated on a value-weighted basis. Results are a weekly percentage.
Finland, with a 0.22% (1.59%) of weekly (annual) risk premium presents the highest value. The remaining countries present weaker results. Some of the smallest markets present the poorest performance. Austria, Belgium, and Portugal present a weekly DMER of -0.025%, 0.000%, and -0.017% respectively. The equity risk premium varies from 0.010% (Germany) to 0.080% (Spain). These figures are abnormally low, when compared with the traditional results for equity risk premium. Damodoran (1992) , advises an annual equity risk premium of 4.5%-5.5%, for developed markets with limited listings, and 3.5%-4.0% for Germany. However, some facts, namely the tech bubble in the late 1990s and ensuing fall in early 2000, offer a valuable explanation for such trend.
Size premium (DSMB) reveals, in line with DMER, a consistent behavior across European countries. It is possible to observe signs of the existence of that type of premium. Size premium is particularly high in Finland, France, and Germany. In the French case, the difference between Small and Big portfolios excess return is 0.281%, on a weekly basis. The emergence of platforms for small and medium enterprises in these countries, particularly France and Germany, may be an explanation for what happened.
Relating to book-to-market premium (DHML), our results are less consistent than those obtained by Fama and French (1998) . They find a book-to-market premium in 11 out of 12 stock markets of their own sample, whereas we only find the book-to-market premium in 6 -Austria, Belgium, France, Germany, Ireland, and Spain -out of the 10 stock markets analyzed. Previous findings are the result of institutional and economic changes that European capital markets witnessed after the single currency. In fact, the single currency and subsequent lower interest rates, in addition to the high-tech euphoria during the second half of the 1990s, can explain the stock price behavior of growth firms. In all probability, asset managers did not use the more advisable fundamentals, namely the cost of equity of growth firms. They estimated a lower cost of equity for growth stocks, which substantially increased their market prices; that is, asset managers used a lower estimate for cost-of-equity, creating the ideal conditions for stock prices to overreact. That explains what happened after 1999, a sustainable correction of stock market throughout this period of time, which would end in 2002. Tables 3 and 4 show how international factors in comparison with local factors, regardless of the type of stock, have a small role in the reliability of some estimates of the CAPM. The introduction of international factors sometimes deteriorates the estimates. This can be observed in Table 3 for high bookto-market stocks (Jensen's alpha increases, in average, from 0.324 to 0.325 with the inclusion of the international factor). However, this result is not extensible to all countries. For example, Austria benefits from the inclusion of international factors. On the other hand, when the model is based on EMU factors, the reliability of the CAPM is considerably worse, particularly for big and low book-to-market stocks. The Jensen's alpha of EMU CAPM increases in comparison with Local CAPM from 0.134 to 0.153 for low book-to-market stocks (see Table 3 ). For big stocks it changes from 0.111 to 0.130 (see Table 4 ).
The CAPM model, regardless of its functional form, presents better adherence to big and low book-tomarket stocks. The results presented in Tables 3 and 4 show a lower Jensen's alpha for that type of stocks rather than small and high book-to-market stocks, with statistical significance (see table 3 and 4, particularly t-stat). For example, for local model low-book-to-market firms with 0.134 of Jensen's alpha compares with 0.324 for high-book-to-market firms (t-stat = 3.27). The inclusion of international factors in FFM, contrarily to CAPM, improves the reliability of the model. For all kinds of stocks, the introduction of international factors reduces the Jensen's alpha (see tables 5 and 6). For example, the Jensen's alpha of small stocks decreases from 0.358 to 0.307 (see table 6 ). Also for FFM does a model based on EMU factors deteriorate the reliability of the estimates in comparison with their peers. Big stocks are the exception as the Jensen's alpha is lower than that obtained for local and international FFM (see table 6) Unlike the CAPM, the reliability of estimates for high and low book-to-market stocks is constant using FFM (see table 5, namely the t-stat's). The same does not occur when big and small stocks are taken into account. In this case, the Jensen's alpha of big socks is considerably lower, with statistical significance, than the one observed for small stocks (see table 6 ).
In Table 7 we compare CAPM and FFM for all stocks by functional form. In the case of the local form, the FFM only presents a lower Jensen's alpha, with statistical significance, for small stocks (t-stat = 1.77).
For the international form, an improvement is observed in high and small stocks. Relatively to EMU factors, there is no evidence, with statistical significance, of more reliability using FFM, independently of the type of stock considered. 
CONCLUSION
This research compares the reliability of CAPM and FFM, considering a sample of firms from ten countries of the European Monetary Union, between January 1990 and December 2003. We have resortedto Griffin's (2002) approach to evaluate both models. Fundamentally, he expands on FFM considering local, international and global factors. In this research, CAPM is used also considering local, international, and global risk premium and its comparison with the different functional forms of FFM, previously described, is its main contribution. Our goal has been to shed some light on which functional forms of both models have more explanatory power and to answer the questions that we put forward at the outset of our research.
First, models based on EMU factors, a global functional form, independently of any CAPM or FFM consideration, produce the worst results. In fact, the reliability of such models is negligible when compared with the other functional forms. Secondly, independently of the functional form of both models, the expected return of big and low book-to-market stocks is more reliable. This is particularly observable for big firms.
Finally, FFM is notoriously preferable in comparison with CAPM for small and high-book to market firms: in this case, the introduction of international factors increases the reliability of expected returns. Summing up (After careful consideration of all these different scenarios), we advise using FFM for small and high book to market firms.
